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Metagenomic analysis of representative samples 
Proteobacteria was the most representative phylum in the fish and dairy industries, 
whereas in the meat industry the dominant phylum was Actinobacteria.  
Other representative phyla were Firmicutes in the dairy industry, and Proteobacteria 
and Bacterioidetes in the meat industry.  
Results and Discussion 
Incidence of L. monocytogenes 
Figure 1 depicts an overall incidence of L. 
monocytogenes of a 10.97 % (n = 35). 
The highest incidence occurred in meat 
(30 %), followed by fish (7.5 %) and 
dairy industry (1.68 %). These results 
were higher than those of a previous 
survey [2].  
 
 
 
Next, three representative samples were 
chosen for subsequent NGS analysis 
based on the number of L. 
monocytogenes (Table 1). 
 
 
 
 
 
 
 
 
 
 
 
 
Table 1. Origins and amount of L. monocyotogenes 
positive representative samples for NGS analysis.  
Figure 1: Percentage of L. monocytogenes positive and 
negative samples 
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Background 
Listeria monocytogenes is considered as a foodborne pathogen of a serious concern 
with an increasing incidence in Europe (0.46 reported cases per 100000 population) 
according to the latest published data [1]. Getting further insight regarding the 
ecology and L. moncoytogenes-associated polymicrobial communities provides 
useful information for pathogen control. Hitherto, most identified genera are non-
pathogenic. However, the fate of L. monocytogenes in terms of resistance to 
biocides and persistence in a particular environment may depend on the relationship 
between them, which can finally pose a threat to consumer health and to food 
products if associated with spoilage organisms 
Objective 
To determine the composition of the L. monocytogenes-carrying multispecies 
biofilms found in a variety of surfaces surveyed in fish, meat and dairy industries in 
Galicia (NW-Spain), potentially contaminated with L. monocytogenes. 
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• Samples were collected from surfaces from fish, meat and dairy industries. 
 
• Detection and enumeration of L. monocytogenes were performed following the 
norms UNE-EN ISO 11290-1:1997 and UNE-EN ISO 11290-2, respectively. 
• After identification of positives, one representative 
sample from each sector was chosen for NGS analysis 
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Sample ID Sector Origin CFU/cm2 
168 Fish Chamber drain 9.40 x 103 
9 Dairy Floor below silo 2.00 x 103 
102 Meat Plant operator platform 2.30 x 103 
Pseudoalteromonadaceae, commonly associated with 
fish skin microbiota [3], was the most representative 
family (56.45 %) (Figure 3A).  
Besides, Moraxellaceae (15.88 %) (G. Psychrobacter) 
and Vibrionaceae (G. Photobacterium) (13.87 %), as 
bacteria associated with marine environments [4, 5], 
were also highly represented. 
At a genus level, the large “others” box can be due to 
multiple variations in existing sequences, particularly 
for Pseudoaltermonadaceae. 
Rhodococcus (Ph. Actinobacteria, F. Nocardiaceae) 
was the most abundant genus  (22.89 %). However, 
other authors had found Serratia sp., Enterobacter sp. 
or lactic acid bacteria as most abundant in this 
industry [6, 7] (Figure 3B). 
These differences could be attributed to modifications 
of the existing microbiota due to the incoming raw 
material [8]. 
F. Moraxellaceae, especially G. Acinetobacter, was 
dominant. 
Comparatively, a higher proportion of Gram-positives 
(G. Lactococcus, Carnobacterium and Lactobacillus) 
were detected, as commonly used starter cultures [9].  
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Figure 2. Phyla distribution in the three representative samples from fish, dairy and meat industries determined by 
NGS analysis. The different sectors with an assigned phylum correspond to those sequences with an abundance > 1 % (α = 0.05). 
Figure 3A: Relative abundande (%) at Family level  
 In spite of cleaning and disinfection routines, Listeria 
monocytogenes is still present on surfaces of the three 
food sectors surveyed, particularly in those samples from 
meat industry 
Metagenomic data demonstrated that L. monocytogenes 
can be found in association with a wide variety of 
microorganisms. Such a rich microbiome can be the result 
of resident microbiota plus the modifications derived from 
the incoming raw material in the processing plant 
References: [1] EFSA J. 2016;14: 4634. [2] Int J Food Microbiol. 2015;206: 84–95. [3] Sci Rep. 2016;6: 19707. [4] The Prokaryotes: Gammaproteobacteria. 4th ed. New York, NY: Springer; 2014. pp. 443–476. [5] The Prokaryotes: Gammaproteobacteria. 4th ed. 
New York, NY: Springer; 2014. pp. 659–747. [6] Appl Environ Microbiol. 2015;81: 7088–7097. [7] Adv Microbiol. 2013;3: 255–264.[8] Int J Food Microbiol. 2003;87: 239–250. [9] Compr Rev Food Sci Food Saf. 2017;16: 1022–1041.  
Figure 3B: Relative abundande (%) at Genus level  
Conclusions 
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